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ABSTRACT  
 
In a typical procedure of “canting” process, the batik workers have to stand for a long 
period of time and sometimes they have to bend their bodies. If these techniques of working 
are practiced for a long period of time, it is believed to cause back pain and musculoskeletal 
disorders (MSDs) problems among the workers and also affect the productivity of their work. 
This paper presents a study in batik industry with the objective of determining any 
musculoskeletal disorders among batik workers caused by working tasks in “canting” 
process. The study was conducted in Kuala Terengganu area where MSDs symptoms of batik 
workers were identified through questionnaires adopted and modified from a Standardized 
Nordic Questionnaire (SNQ) for analysis of musculoskeletal symptoms. Our study showed 
that 77.8 % of the respondents suffered from at least one musculoskeletal pain at the back, 
shoulder, sole, ankle, knee, hand or wrist. The most common symptoms were pain over the 
shoulder and sole. Therefore, it is necessary to improve on both posture and “canting” tools 
in order to provide a maximum comfort to the workers and consequently enhance the 
productivity. 
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1. INTRODUCTION 
 
Batik industry is one of the oldest industries in Malaysia. The industry of batik in 
Malaysia has been existed around the year of 1921. Throughout the years of its existence, the 
industry contributes to the Malaysian economic well being by first, creating jobs and business 
opportunities in rural areas (Wan Hashim, 1996). In Malaysia, there are two major types of 
batik processes, which are Hand-drawn and Block-printed batik. Hand-drawn batik is where 
designs are drawn on fabric or cloth with hot liquid wax by using a metal object called 
“canting”. When the wax outlines are done, the workers use the brushes to paint the dyes 
within the outlines. The use of brush allows for the creation of shaded and multi-hued 
designs. Prior to the “canting” process, this cloth is stretched across two meter length frames 
with at least one waist height. The cloth is tacked periodically to keep the material taut. The 
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workers will do the “canting” process in standing mode differently from Javanese, where 
“canting” workers do the process by sitting down on the floor. Most of the hand-drawn, 
canting batik artists or workers are young women whereas for block-printed batik is mostly 
dominated by men (Hanipah Hussin, 2011). 
 Batik in Malaysia is dominant in two states, Kelantan and Terengganu (Hanipah, 
2011). The batik factories or workshops are particularly numerous around the cities of Kota 
Bahru and Kuala Terengganu.  Most of these workshops are usually small family 
establishments or cottage based industries as this batik production uses a relatively simple 
and inexpensive technology. The majority of batik workers in Terengganu perform “canting” 
tasks in prolonged standing and awkward postures and this will lead to work related 
musculoskeletal disorders (WMSDs) by Razlan et al. (2000). Work-related musculoskeletal 
disorders (WMSDs) are group of painful disorders of muscles, tendons, and nerves (Bridger, 
2003).  Carpal tunnel syndrome, tendonitis, thoracic outlet syndrome, and tension neck 
syndrome are examples of these WMSDs (Buckle, 2005). Work activities which are frequent 
and repetitive, or activities with awkward postures cause these disorders which may be 
painful during work or at rest (Bernard, 1997). Almost all work requires the use of the arms 
and hands. Therefore, most WMSD affect the hands, wrists, elbows, neck, and shoulders. 
Work using the legs can lead to WMSD of the legs, hips, ankles, and feet (Mac Donald, 
2006). Even there are so many research was done regarding on postural assessment, but in 
our knowledge, there have been no ergonomics reports on postural assessment among batik 
workers in Terengganu, Malaysia. Therefore, this study aims to determine whether or not the 
batik workers postures’ contribute to have adverse effects on their health and productivity. 
The results from this study should be used to understand how workplace attributes and work 
tasks cause awkward postures and to provide the resources for reforming their posture or to 
suggests job redesign in order to reduce the WMSDs. 
Several physical risk factors for work-related musculoskeletal disorders (WMSDs) 
can be identified in working life such as postures, manual handling high peak load, static 
load, vibration, repetitive work, contact stress, speed or acceleration of movement (Pinzke 
and Knopp, 2001). There are many researchers study on the discomfort working postures by 
using different methods. According to Razlan et al. (2000) in their study on batik workers in 
Kelantan more than half (60.2%) of the workers had been troubled with musculoskeletal 
systems at work. In India, the cross-sectional type of survey was conducted on women 
workers in a woolen textile factory. The study identified the musculoskeletal problems, 
respiratory disorders and the volumetric lung functions of the workers. Due to this research, 
D.C Metgun et al. (2008) had stated that, contrary to expectation, there was no significant 
change in respiratory function. However, the musculoskeletal problems were found to be 
abundantly present with pain in 91% of the subjects. Region wise mapping of pain revealed 
that postural pain in low back was present in 47% while in neck was 19%. Scapular muscles 
on the right side were involved in stabilizing shoulder, which never went overhead. On the 
contrary, left shoulder was raised as high as (>90 degrees) in spinning section, while putting 
thread.  Though the overall job was light, there was pain due to fatigue and grip strength 
weakened by around 10%, at the end of the day’s work. 
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2. METHODOLOGY 
 
2.1 Conduct of Survey 
A study was conducted in several batik factories/workshops in Kuala Terengganu 
area. Kuala Terengganu district was chosen since it was the district for batik craft under one 
district one industry (SDSI). There were 23 batik entrepreneurs registered under the SDSI 
program. The questionnaires were distributed from the middle of October to middle of 
November 2011. We did not get full cooperation from the batik entrepreneurs in this 
research. Some of them gave the reason of raining seasons, so no canting workers were 
available. Some of them did not allow us to visit the workshop, so the questionnaires were 
given to the workers thru them as we had explained the items in the questionnaires 
beforehand. Since the questionnaires were in Malay language and self explanatory, the 
workers had no problems in answering them. Fortunately, we were able to hand out the 
questionnaires to 8 participants at one workshop personally and able to interview them while 
they were doing the batik canting.  So all together, we managed to get 32 participants to 
answer the questionnaires. The information collected from the questionnaire investigation 
covered the following three major parts: 
Part A was demographic characteristics and background information: job title, age, 
gender, education level, marital status. Part B was about working details (occupational 
history, daily working hours, postural position while working, using tool aids and repetitive 
movements). Part C was the main part of the questionnaire, regarding musculoskeletal 
symptoms analysis and it was adapted from standardized Nordic questionnaire (Kourinka et 
al., 1987). In this part, the first item referred to the presence of any pain or discomfort 
symptom in any segment of the body and the anatomic segment involved (neck, shoulders, 
arms, elbows, forearms, wrists, hands, fingers, upper back and lumbar region, considering the 
right and left sides of the body). If the answer to the first item was yes, the worker was 
instructed to fill in the other  items whether the symptom occurred in the preceding 7 days 
and whether the worker was absent from work on account of the symptoms in the previous 
year . Prior to the actual study, pilot study was done to pretest and to determine whether they 
have difficulty in understanding the question Physical features relevant to the investigation 
were measured, including work surface heights of the workstation of the batik making 
process .Since most of the batik industries were cottage based industries, the usage of the 
simplest and economical tools and instruments were in use. From our observation, the canting 
table/workstation was actually a frame of the cloth stretcher constructed from unplaned 
timber bar.  
2.2 Data Analyses 
The questionnaires were processed using SPSS version 17 for Windows.  The 
descriptive statistic was done to determine the frequency of each variable.  Cross tabulations 
were also analyzed to identify relationships among variables relevant to the WMSDs.   
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3. RESULTS 
 
3.1 Sample demographics 
 
The qualified respondents to answer the questionnaire were those who have been 
working in batik canting for at least 3months. 77.4% of our respondents were females and as 
shown in Table 1, the highest percentage of their age ranges from age 26-30 years old which 
was 29% from the population. 25.8% and 22.6% were from the age of 20-25 and <20 years 
old respectively. It was also shown that more than half of the respondents were still single 
and most of them were Sijil Pelajaran Malaysia (SPM) holders which contributed 51.6% from 
the number of respondents and 38.7% of them had either certificate or diploma from various 
academic fields.  
 
 
Table 1: Demographics characteristics of the respondents. 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.2 Work activities 
 
 Table 2 shows the percentage of respondents’ working period. From the table, it was 
shown that 38.7% of the respondents have been working more than 3 months but less than 
one year. There were 32.3% of the respondents have been working over 3 years in batik 
industry. The respondents were also asked regarding their major body position while 
performing “canting” task. There were 70% respondents who claimed that they were standing 
for more than four hours and 74.2% claimed that they performed repetitive movements 
throughout their working period. 
 
 
 
 
 
CHARACTERISTICS % 
Gender 
Male 
      Female 
 
22.6 
77.4 
Marital Status 
Single 
 Married 
 
55.8 
44.2 
Age 
<20 
20-25 
26-30 
31-35 
36-40 
>40 
 
22.6 
25.8 
29 
9.7 
6.5 
6.5 
Highest Education Level 
      PMR 
      SPM  
      Certificate/Diploma 
      Degree 
% 
0 
51.6 
38.7 
9.7 
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Table 2: Employment Duration and Working Hours. 
 
 
 
 
 
 
 
 
 
 
 
 
3.3 Percentage of MSDs symptoms and sick leave due to musculoskeletal problems. 
 
The results of the study, as shown in Table 3, demonstrated that the most commonly 
affected regions among batik workers were shoulders (64.5%), sole (61.3%), upper back 
(51.6%), hand (51.6%), legs (51.6%), knee (48.4%) and wrist (45.2%). The data in Table 3 
also  indicates that 19.4% of the respondents were absent from work in the previous 12 
months due to sole pain and 16.1 % due to hands, knees and legs pain.  
 
 
Table 3: Prevalence of MSDs symptoms and absent from work for 
“canting” batik workers in the 12 months prior to the study. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.3 Cross tabulation between age and working hours of the workers and MSDs 
symptoms. 
 
 
Table 4 shows the percentage of batik workers reporting the presence of MSDs 
stratified by age range for the highest body parts of MSDs symptoms including shoulder, 
sole, upper back and calf. The self-reported prevalence of shoulder pain for the age <20 and 
Duration of employment 
<3 months 
<1 year 
      1-3 years 
>3 years 
% 
3.2 
38.7 
25.8 
32.3 
Daily Working Hours 
< 1 hour 
     1-3 hours 
4-6 hours 
     6-8  hours 
>8 hours 
 
6.5 
19.4 
32.3 
38.7 
3.2 
Body region 
MSDs disorders in the 
previous 12 months 
% 
Sick leave due to 
the MSDs disorder 
% 
Neck 
Shoulders 
Upper back 
Elbow 
Lower back 
Hand 
Wrist 
Buttock 
Thighs 
Knees 
Legs 
Ankle 
Sole 
38.7 
64.5 
51.6 
22.6 
38.7 
51.6 
45.2 
12.9 
12.9 
48.4 
51.6 
19.4 
61.3 
9.7 
12.9 
9.7 
3.2 
12.9 
16.1 
0 
0 
3.2 
16.1 
16.1 
12.9 
19.4 
 
I2176-6 
age in range 21-25 was 22.6%. The respondents in the age 21-25 and 26-30 was reported the 
same percentage for the upper back pain and sole pain respectively. Table 5 shows the cross 
tabulation between working hours and the four most common affected regions of the body 
parts. A high percentage (32.3%) of participants claimed that they experienced shoulder pain 
in the last twelve month period. From Table 5, it is shown that, there was a correlation 
between working hours and MSDs symptoms. Most of the participants who worked from 4 to 
6 hours had experienced MSDs in the four most common affected regions, shoulder, sole, 
upper back and calf pain.  
 
Table 4: Cross tabulation between age of the workers and MSDs symptoms of the four 
most common affected regions. 
 
AGE SHOULDER  SOLE UPPER BACK LEGS 
YES NO YES NO YES NO YES NO 
<20 22.6% 0% 12.9% 9.7% 12.9% 9.7% 12.9% 9.7% 
21-25 22.6% 3.2% 19.4% 6.5% 22.6% 3.2% 12.9% 12.9% 
26-30 12.9 16.1% 22.6% 6.5% 12.9% 16.1% 16.1% 12.9% 
31-35 3.2% 6.5% .0% 9.7% 3.2% 6.5% .0% 9.7% 
36-40 3.2% 3.2% 3.2% 3.2% .0% 6.5% 3.2% 3.2% 
>40 0% 6.5% 3.2% 3.2% .0% 6.5% 6.5% .0% 
TOTAL 64.5% 35.5% 61.3% 38.7% 51.6% 48.4% 51.6% 48.4% 
 
Table 5: Cross tabulation between working hours and MSDs symptoms of the four most 
common affected regions.  
 
WORKING 
HOURS 
SHOULDER  SOLE UPPER BACK LEGS 
YES NO YES NO YES NO YES NO 
<1 3.2% 3.2% 3.2% 3.2% .0% 6.5% 6.5% .0% 
1-3 12.9% 6.5% 12.9% 6.5% 12.9% 6.5% 9.7% 9.7% 
4-6 32.3% 0.0% 25.8% 6.5% 29.0% 3.2% 16.1% 16.1% 
6-8 12.9% 25.8% 16.1% 22.6% 9.7% 29.0% 19.4% 19.4% 
>8 3.2% 0.0% 3.2% .0% .0% 3.2% 0% 3.2% 
TOTAL 64.5% 35.5% 61.3% 38.7% 51.6% 48.4% 51.6% 48.4% 
 
 
4. DISCUSSIONS 
 
Our study showed that 77.8% of the respondents suffered from at least one work 
related musculoskeletal disorders in the last 12 months. Similar study was done by Razlan et 
al. (2000) which reported that 60.2% of the batik workers had musculoskeletal problems at 
work. From our study, the most commonly affected regions of the subjects is shoulder 
(64.5%) pain which could be due to the repetitive movement in the “canting” process and the 
poor design of the “canting” table or work station. Similar findings had been reported by 
Razlan et al. (2000), which reported 41% and Alireza et al. (2007) reported 73% of their 
respondents claimed having shoulder pain. The second highest commonly affected region of 
the subjects is the sole pain (61.3%). This was because the subjects in our study were 
standing in a long standing posture and maintained in this position for at least six hours per 
day. Some of them have to tip-toe to reach at the other side of the cloth and sometimes they 
 
I2176-7 
have to bend their bodies. Bongers et al. (1993) in their study said that besides pain in the 
lower limb and feet, prolonged standing could cause adverse effect on health such as 
worsening of existing coronary heart disease as well as varicose veins and chronic venous 
insufficiency. This problem can be considered as serious problem as 19.4 % of the 
respondents in our study claimed that they had taken sick leave due to sole pain. From this 
study as well, 74.2% of the respondents claimed that they need to perform repetitive motion 
during the “canting” task. This is due to the poor design in “canting” workstation where the 
wax used for “canting” were not attached to “canting” tool so the worker should twist their 
position in repetitive movement for filling the wax into the “canting” tool. Chi square test 
were also used in determining the correlation between age and musculoskeletal problems. 
The results had shown that that age was not significantly associated with musculoskeletal 
symptoms in different body regions with the value of p=0.36 (p>0.05). This finding is 
supported by the average age of the batik workers in this study were relatively young which 
was in the range of 20-30 years old.  
 
 
5. CONCLUSION  
 
This study highlighted the high prevalence of musculoskeletal disorders symptoms 
among “canting” batik workers. Implications for the batik workers with the high prevalence 
of MSDs include pain, discomfort, injury, lost productivity and intangible effects on lifestyle 
which may result in retention problems for this job. The high prevalence of MSDs justifies 
for further research in prospective task analysis, postural analysis or workstation layout 
design. In this study, no attempt was made to measure the effects of the developed “canting” 
workstation on batik workers’ performance. Further field trials will be needed to test 
efficiency under real production conditions. 
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